Cell-dependent physiological synaptic action of morphine in the rat habenular nucleus: morphine both inhibits and facilitates excitatory synaptic transmission.
Although several lines of evidence have suggested that the activity of thalamic neurons is modulated by opioids, the mechanism by which morphine in the thalamus regulates the release of excitatory neurotransmitters remains unclear. In the present study, we investigated the synaptic modulation of morphine to regulate excitatory synaptic transmission, probably glutamatergic transmission, in habenular nucleus (Hb) and centrolateral nucleus (CL) neurons in the rat thalamus. Using the whole-cell patch-clamp technique, we found dual modulation by morphine in Hb neurons: morphine caused either inhibition or facilitation of the miniature excitatory postsynaptic current (mEPSC) frequency in the Hb. In Hb neurons that showed a morphine-induced decrease in the mEPSC frequency, the mEPSC amplitude was also decreased in the presence of morphine. In contrast, the mEPSC amplitude was markedly increased in Hb neurons that showed a morphine-induced increase in the mEPSC frequency. We also observed a significant decrease in the mEPSC frequency with morphine in CL neurons without any change in the mEPSC amplitude, whereas morphine did not facilitate the mEPSC frequency in CL neurons. These results suggest that morphine may induce cell-dependent dual modulation of glutamatergic synaptic transmission in the Hb.